Introduction
Agriculture and Irrigation sectors except for national food security and federal agriculture research have been devolved to the provinces following Eighteenth Constitutional Amendment in 2010. The Government of Sindh has approved and notified its first ever Agriculture and Livestock Policy in April 2018. To achieve objectives outlined in the Policy, it is imperative to increase investment in agriculture sector substantially to unleash the full potential of agriculture both for inclusive growth and economic development in the province. Moving towards this desirable goal of enhancing investment in agriculture and irrigation, it is vital to understand current resource sharing between the federation and federating units in Pakistan, gross resources available to the province in a financial year, dynamics of public expenditure allocations at sub-national level, and interplay of diverse interests during the budget process (Fan, Yu, and Saurkar 2008; Mogues 2015) .
Similarly, budget institutions, 1 electoral system, and political institutions, apart from population composition, play their role in influencing public spending allocations during budget process and imposing constraints. The evidence suggests that budget process and institutions have substantial influence on budget allocation across different sub-regions and sectors. Despite huge transfer of resources to the provinces following the 7 th National Finance Commission Award of 2010, the provinces have been underscoring increasing tight fiscal space. Given these pronounced binding constraint and rigid allocation of resources, it is challenging to enhance allocations to achieve desirable policy objectives. In these environments, insight regarding political and budget institutions will help in structural analysis of the budget, rationalization of existing public spending across sectors, and exploring the possibility of fiscal space through resource allocation restructuring.
This paper reviews the interaction of political and administrative institutions, allocation of available resources as well as public spending trends and identify the fiscal space that could possibly be made available for enhanced allocation to agriculture, livestock, fisheries and irrigation in Sindh. Section 2 provides the structure of province of Sindh's economy and various challenges confronting it. Section 3 reviews resources available, inter-mediation of budget institutions for resource allocation, public investment and structure of spending in Sindh; both recurrent and development. Section 4 highlights the subsidies in agriculture, particularly the subsidies on fertiliser, wheat farmers and millers, and irrigation. Section 5 looks at the taxes related to agricultural land and revenues collected. Section 6 estimates the fiscal space within existing resources that can be made available for enhanced investment in agriculture and irrigation.
Provincial Context
Sindh is the second largest province of Pakistan with a population of 47.9 million of which 48 percent lives in rural areas and accounts for more than a quarter of Pakistan's GDP. Agriculture is crucial to household welfare in Sindh, accounting for about 24% and 70% of provincial GDP and employment respectively. Of the total 3.1 million rural households (HH) in Sindh, 44.2 percent are only-farm HHs (in terms of where they are employed), 29.5 percent are non-farm HHs, and 26.3 percent are mixed activity HHs. Most households are heavily dependent on agriculture, especially the poor who derive 56 percent of their income from agriculture. 2 Sindh encompasses 18 percent (140,914 km 2) of Pakistan's land area and is situated in a subtropical region with three climatic sub-regions: (a) Siro, the upper region, centred on Jacobabad; (b) Wicholo, the middle region in the vicinity of Hyderabad; and (c) Lar, the lower region around Karachi. Most land in Sindh is arid. Sindh's arid zones cover 62% of the province. 3 Average annual rainfall in the Province is below 200mm, and relatively high average annual evapotranspiration throughout much of the year.
The farm land distribution is highly skewed towards large land holdings. While 13.6 percent (1.113 million) of Pakistan's farms are located in Sindh, average farm size in Sindh is small (9 acres), 83% of farms are less than 12.5 acres accounting for 15% of farm land. Only 8% of farms is larger than 12.5 acres but account for 44% of farm land. 80 per cent of the total farm area is operated by owners and 20 percent by tenants. Most of the tenant operated area (71 percent) is cultivated on the terms of share cropping (7.31 million acres) followed by 26 per cent with leases (2.71 million acres). 4 The economy is quite diverse and includes significant share of services and industry. Agriculture accounts for 16 percent of the national cropped area, 14 percent of national irrigated area, and contributes 23 percent to national agriculture and 24 percent to provincial GDP. Wheat, cotton, rice and sugarcane comprise two-thirds of the total cropped area. Sindh's share in total Pakistan area of rice is 36%, cotton 34%, sugarcane 29%, and wheat 15%. Sindh's arid and semi-arid climatic conditions are conducive to grow fruits, vegetables, condiments, and flowers. 5 Many of Sindh's higher-value crops are produced in well-defined clusterse.g. vegetables and milk are in the peri-urban areas of Karachi and Hyderabad, dates in Khairpur, red chilies in Kunri, bananas in central Sindh, sheep, goats and cows in the settled as well as arid areas of Umerkot and Thar.
Agricultural growth in Sindh has slowed down from over 4 percent per year between 1970-2000 to below 3 percent during 2001-2015. Earlier growth was largely driven by yield growth, especially of rice and wheat, which together with cotton and sugarcane continue to account for two-thirds of total cropped area. The post-2000 slow-down in agricultural growth is mainly due to stagnant yields (indicative of little innovation) exacerbated by inefficient delivery of water for irrigation. Research & extension efforts as well as price and market policies have traditionally focused on major crops which are of relatively low value and require large amounts of water, at the expense of water efficient high-value crops with rapidly rising consumer demand. Poorly functioning agricultural markets with significant government intervention, and a pattern of public spending on agriculture characterized by inefficiently targeted subsidies discourages a move towards higher value and climate resilient agriculture.
Sindh's agricultural innovation system is underperforming and is to a large extent responsible for slow yield growth and high unit production costs. At less than 0.2% of agricultural GDP, Sindh's public expenditures on agricultural research are very low compared to e.g. China (0.6% of AgGDP) or even Bangladesh (0.38% of AgGDP) 6 . And unlike Sindh, China also have a significant private research industry. The majority of agricultural research expenditure funded by the Government of Sindh (GoSindh) is for major crops rather than high-value crops and livestock products. There is also very little attention to post-harvest management including value-addition, quality (standards and grading), food safety and nutrition. Improving the competitiveness of Sindh's agriculture sector, including through restoring on-farm productivity growth (and hence lower cost per unit of output) and improving efficiency and quality along the post-harvest value chain would require a substantial overhaul of the agricultural innovation system. Sindh agriculture markets continues to function under the Agricultural Produce Market Act of 1939, though the Provincial Assembly passed the new legislation in 2010. 7 Agricultural markets (mandis) are run by market committees which are often involved in collusive marketing practices. They typically invest little in marketing infrastructure and grading and quality control are generally absent. Lack of accountability in marketing and poor information flows act as disincentives to producers to grow high-value crops.
Livestock accounts for more than 50% of agricultural GDP in Sindh but faces many constraints, including nutrient deficiencies in animal feed, poor animal health and husbandry practices, inadequate artificial insemination (AI), poor veterinary infrastructure and limited other veterinary services which tend to focus more on curative care at the expense of preventing and controlling diseases. Furthermore, insufficient development of the genetic potential of indigenous livestock breeds keeps productivity low. Export of meat to high-end markets is constrained by lack of tagging and traceability and non-compliance with food safety standards.
Irrigation plays a pivotal role in agriculture in Sindh. It covers larger part of most downstream reaches of Indus River with reasonable flow of 80 bcm 8 annually: 60.17 billion m³ (41.88 billion m³ in Kharif; 18.29 billion m³ during Rabi) under the Water Apportionment Accord of 1991. Groundwater resources in Sindh Province are estimated to range between 16 and 20 billion m³, with an estimated safe yield of between 5.5 and 10 billion m³. The Lower Indus Basin Irrigation System (IBIS) commands a total of 5.36 million ha within Sindh, and comprises of three barrages (Guddu Barrage, Sukkur Barrage and Kotri Barrage), 14 main canal systems and over 21,000 km of canals in the Province. Drainage infrastructure comprise around 6,000 km of surface drains; 561 km of interceptor drains and around 5,000 tube wells 9 . Due to low average rainfall and predominantly saline ground water, agriculture in Sindh primarily depends on surface water canal irrigation. While surface water accounts for about 85% of irrigation supplies, estimates suggest that present groundwater pumping is around 5 billion m³ and that the number of existing tube wells is near 100,000, most of them installed by the private sector. 10
The irrigation sector is beset with considerable challenges that limit its performance and preclude high water productivity. While predominantly designed to serve irrigated agriculture, water resources in Sindh have multiple, and rapidly rising competing demands including energy generation, supplies water for both human and industrial consumption, and environmental health of the Indus delta. The GoSindh has invested in modernization of the irrigation sector over the last few decades though, much of the irrigation system and assets remain outdated, and considerable investment is required to deliver high-quality irrigation services with greater reliability, flexibility, and equity. In addition, water from the Indus river carries a high sediment load and relatively wide, shallow and mostly unlined canals designed for a relatively narrow range of discharge, which in many cases have been increased to meet higher water demand and cropping intensities. This has led to deteriorated irrigation canals and other infrastructure causing water losses, safety risks, and difficulties in effectively managing the system. 11
The water productivity in Sindh is low which is attributed to prevailing cropping pattern: (i) sugarcane covers 24.1 percent of the cropped irrigated 12 area having a water productivity of PKR 0.6 per cubic meter; 13 and (ii) rice covers another 24 percent of the irrigated area yielding PKR 2.5 per cubic meter. These high water consumptive crops are common in the upstream canals of Indus leaving downstream areas under served. Other irrigation-related issues include: (a) lack of effective system monitoring and enforcement of agreed flows; (b) widespread overuse of irrigation and low irrigation efficiency, especially near the canal heads; (c) significant inequity in water distribution between head and tail-end farmers; (d) excess water flowing to sinks, including saline groundwater which is unavailable for downstream re-use; and (e) low collection rates of the irrigation service fees (abiana) which only covers a small share of the overall costs to maintain, repair and operate the system. Salinization, water logging and soil degradation are increasingly serious problems. Overapplication of irrigation water and lack of drainage facilities is causing water-logging and salinization. The combined effects of water logging and salinization reduce crop production by 40%-60% on about 30% of irrigated lands in Sindh that are saline. 14 The salinity problem has increased with the expansion of irrigated areas and is aggravated by a lack of functional drainage infrastructure, low irrigation efficiency and extraction of deep groundwater. Controlling salinity and water logging is critical to increase crop yields and production as well as water productivity.
Besides the issue of water availability, Sindh is currently facing an increasingly severe water quality crisis. Discharge of untreated sewage and industrial water into irrigation canals, wetlands and natural waterways is common in Sindh. Since a large share of Sindh's population depends on surface water (i.e. irrigation canals) for domestic water use, the low quality of available water is negatively impacting public health. Untreated sewage continues to flow into water meant for irrigation at 750 points across the province. 15 A recent analysis of water samples conducted as part of a Judicial Commission investigation found that of the 460 water samples taken, 354 (77%) were unsafe. 16 Climate change poses a threat to water and food security. A large share of Indus River flows is fed by the glaciers of the western Himalayas. While in the short term climate change is likely to increase river flows as glaciers retreat and additional stored water is released, in the longer term the emptying of glacial reservoirs may result in a 30%-40% reduction in available water besides altering the timing of river flows. Climate projections indicate that potential impacts from climate change may include the following: (a) reduced productivity of crops and livestock due to heat stress; (b) increased irrigation requirements due to higher levels of evapotranspiration; (c) changed rainfall patterns (including more erratic events), which will particularly impact rainfed areas; (d) increased frequency and intensity of extreme climate events (floods, droughts); and (e) increased saltwater intrusion, affecting coastal agriculture, forestry and biodiversity. Sindh is predicted to be the most vulnerable 'hotspot' in Pakistan in terms of the impact of temperature and precipitation changes on living standards, with the four most vulnerable districts of Pakistan all lying in Sindh -Hyderabad, Mirpur Khas, Sukkur, and Larkana.
In this backdrop, recently notified Sindh Agriculture Policy of 2018 aims at: (i) raising overall growth of the sector to 4-5 percent; (ii) reducing rural poverty to half of current levels along with malnutrition; (iii) making efficient use of natural resources and mitigating environmental impact while preserving agro-ecological base; (iv) enhancing climate change resilience and adaptability;
(v) diversifying to high value agriculture; and (v) focusing on effective communication and monitoring and evaluation. More specifically, it purposes to (a) liberalize and deregulate the sector and work with the banks and the private sector to enhance investments and finance into agriculture.; (b) change the level and composition of public expenditure away from inefficient and ineffective programs; (c) launch agriculture and livestock insurance programs to reduce income variability for farmers; and (d) facilitate and promote technological improvement along the full value chain, particularly for products such as fresh and processed fruits, vegetables and livestock products for which demand is increasing. The GoSindh is also in the process of formulating a Water Policy.
Accomplishing this ambitious agenda and managing critical vulnerabilities need not only enhanced investment but also policy reforms in agriculture and irrigation sectors. These include: institutional strengthening and legal reforms in both sectors, and establishment of effective mechanisms to implement Integrated Water Resources Management (IWRM). Additionally, critical investments in climate smart agriculture, irrigation and drainage infrastructure are required to ensure more reliable water delivery to stakeholders and as capacity building.
Budget Intermediation, Resource Availability and Allocation

Budget Intermediation
The rational for public investment stems from perceived economic inefficiencies because of market failures and inequality in distribution of goods and services across regions. Mogues, Fan, and Benin (2015) have provided theoretical foundation of public expenditure, and its principles and effects on production and distribution, particularly in the context of the agricultural sector. The pattern of public investment mirrors the level of commitment of the respective government to agriculture. However, resource allocations to various sectors made by the provincial government depends primarily on the revenues at its disposal. The process of spending these funds is mediated by the budgetary institutions which oversee the public finance process, key political and influential actors, their preferences and interactions, and sometimes it is driven by informal power centres. This, at times, compromises flow of resources to high priority areas. Post -18 th Constitutional Amendment, the influence of the federal government over resource allocation and public expenditures at the sub-national level is minimal (see Figure 1 ). 
Figure 1. Budget and Political Institutions Mediating For Resource Allocations at Provincial Level
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Recurring Expenditure in Sindh
The recurrent expenditure in Sindh has risen sharply from PKR 225 billion in 2009/2010 to PKR 870 billion estimated for 2019/2020, an increase of 287 percent. The subsidies peaked in 2014/2015 to 2.6 percent of the current expenditure with huge liabilities outstanding on account of wheat procurement. Subsidies are also provided through development budget. Pay and Pension expenditure has increased from 30 percent in 2009/2010 (last year of 6 th NFC Award) to 59 percent of total current expenditure in 2019/2020. 
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The Provincial revenue receipts in Sindh witnessed marked improvement. As a result, the share of provincial own revenues increased from 13.3 percent in 2009/2010 to 23.7 percent in 2018/2019 in total resource of Sindh.
This substantial enhancement is primarily for two reasons: (i) provincialization of General Sales Tax (Services) collection under the 7 th NFC Award and expansion in its coverage; and (ii) revision of tax rates of other taxes.
The share of Agriculture sector as percentage of total recurrent expenditure peaked to 3 percent in 2011/2012 but then fluctuated between 1.7 to 2.0 percent till 2018/2019 except 2014/2015. Likewise, spending on Irrigation peaked to 4.3 of total recurrent expenditure and then declined to 2.0 percent in 2018/2019 (see Figure  4) . The primary reason for surge in irrigation spending was the super flood in 2010 followed by heavy rains in 2011. Forest and Fisheries seems to be a low priority in Sindh despite huge potential for inland and marine fisheries and thick forests. Table 2 ). In absolute amount, the public investment increased from PKR 67 billion in 2009/2010 to PKR 284 billion in 2019/2020 (Estimated). 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-2020 Agriculture Irrigation Land Reclamation Forest and Fisheries spending has declined from 7.3 percent in 2010-2011 to 3.5 percent in 2019/2020 of the provincial Annual Development Program. A review of overall levels of public investment in Sindh suggests three major weaknesses. Firstly, the development expenditure has declined from 41 percent of total spending of Sindh in 2010/2011 to 30 percent in 2018/2019 because of substantial increase in recurrent expenditure rising from 59 percent to 70 percent during the same period.
Secondly, actual development expenditures are generally well below budget allocation. For example, original ADP size for 2018/19 was pitched at PKR 344 billion but actual expenditures were only PKR172 billion, around 50 percent of the original allocation. This is, in part, due to slow and late release of funds, partly due to financial constraints and procurement issues, and lack of capacity within the departments Thirdly, much of annual allocations is assigned to ongoing projects, which have already been approved. It leaves little space for changing priorities or taking on new programs and projects. 
Subsidies in Agriculture and Irrigation Sector
Farm subsidies are of two types: direct and indirect. Direct support includes commodity specific price support programs, direct payments to producers that support farm income, not tied to the production of a specific commodity, and supply control programs aimed at controlling crop production. Major categories of input subsidies include but not limited to those for fertilizer, irrigation, seed, electricity and fuel. Indirect support includes programs that impact terms of trade but not necessarily directly linked to producers. Credit subsidies may be a form of input subsidy if provided for agriculture production, but they also include credit to support marketing activities by both producers and downstream processors and traders. Transportation and storage subsidies refer to assistance provided to the agricultural industry to manage and subsidize the shipment and handling of commodities as they enter the marketing channel. The Government of Sindh initially extended explicit subsides for seed, plant protection, tubewells, and state trading of wheat, and sugar. However, over the years, these subsidies have been discontinued except wheat procurement. Very recently, the provincial government started sharing subsidy with the Federal Government on wheat and sugar export. There is implicit subsidy on water for irrigation. The gross subsidies in agriculture Sector in Sindh are estimated to be PKR58.5 billion annually out of which PKR19.9 billion (34 percent) are provincial subsidies (see Table 3 ). 
Implicit Subsidy in Irrigation Water
The irrigation system in Sindh suffers from quadruple financial deficits. These deficits consist of (i) low and stagnant Abiana (water charges) rates; (ii) gap between Abiana assessed by the Sindh Irrigation Department (SID) or Sindh Irrigation and Drainage Authority (SIDA) and Abiana recovered; (iii) gap between Abiana recovered and Maintenance and Repair (M&R) expenditure and (iv) gap between M&R budget allocation and reasonable minimum M&R requirements. Water theft through lifting of river water in the Katcha 23 area, direct outlets 24 from the main canals that allow to draw maximum water in any given area at the cost of lower riparian growers and overdrawl of water by upstream users escape formal water charge. 6 ). Percentage of recovery seems high as the denominator (Abiana assessed) is quite low. Low Abiana recovery reflects (a) user dissatisfaction with the irrigation service delivery or non-payment; (b) lack of effort by the field staff; (c) lack of transparency and improper receipt books, (d) unauthorized recovery by the revenue staff; (e) political interference; and (f) absence of third party audit of assessment and collection. 26 
Figure 6. Maintenance & Repair and Abiana Revenue Gap (PKR Million)
Source: Annual Budget Statements and Budget Analysis of Government of Sindh
Gap between Abiana Revenue and Annual Maintenance and Repair (M&R) Recovered water charges from the water users for agriculture are only a fraction of the annual M&R spending from the budget. Currently, it is only 6.7-6.8 percent of annual M&R spending. Instead of increasing Abiana with the rising M&R cost, GoSindh provides funds from general revenues, thus subsidizing the maintenance of irrigation infrastructure (see Table 4 ). 27 Gap between Budget Allocation and Reasonable M&R Requirements Maintenance of irrigation system is carried out by three different methods: (a) using permanently or seasonally hired labour (Beldars) supervised by Daroghas; (b) using plant and equipment hired from the Mechanical Divisions; and (c) using contractors for both plant and labour. Routine minor maintenance of embankments and structures is carried out by the Beldars, each being allocated a specific length of canal. Greasing of gates etc. is carried out by the Tyndils. Cleaning and desilting of the distributary and minor canals are normally limited to the annual closure period (2-3 weeks in December/January) when both hand labour, bulldozers and sometimes tractors are used.
Abiana is assessed by the Irrigation Department and proceeds are collected by the Board of Revenue staff in the field. Abiana revenue becomes part of provincial general revenues, instead of retaining it in an escrow account and used for M&R in the areas where these are collected. Consequently, there is no relationship between Abiana recoveries and allocation 27 It is important to make a clear distinction between M&R (the actual funding for maintenance and repairs of the irrigation assets of the Sindh Irrigation Department (SID)) and Operation and Maintenance (O&M). The latter comprises, besides M&R, two additional components: salaries of PID staff and operations budget of PID. 28 Nevertheless, this yardstick is hardly used while estimating budget allocation for M&R and quite often, budget allocation is done on adhoc-basis and at times, full budgetary allocation is not released. The general approach is build-neglect-rebuild. For that reason, quite often, a major share of the capital investment is expensed in rehabilitation and rebuilding of the irrigation infrastructure. Irrigation service delivery by the public sector is generally poor. Service delivery in surface irrigation systems is characterized by unreliable and inequitable water deliveries 30 , rent seeking behaviour, absence of users' participation in operation, maintenance and management of irrigation services, and lack of a communication strategy to enable farmers to make informed decisions (including information on unscheduled canal closures for maintenance and rehabilitation).
Climate Change and Water Security. While water sector challenges in Sindh are already severe, upstream development and particularly anticipated impacts of climate change, are going to aggravate water scarcity and further impact on water security. A large share of Indus River flows is fed by the glaciers of the western Himalayas; an ecosystem that will dramatically change as temperatures rise and glaciers retreat. Climate change is affecting the western glaciers on which the Indus Basin depends for its water supply. 31 Excessive glacier melting may exacerbate flooding and drainage problems caused by poor maintenance and insufficient storage capacity, especially in the lower parts of the basin in Sindh. While in the longer term, the emptying of glacial reservoirs may result in substantial reductions of available freshwater, with possible 30-40% decreased river flows 32 . In addition to overall water availability, climate change has the potential to (a) reduce productivity of crops and livestock due to heat stress and other adverse impacts; (b) increased irrigation requirements, due to higher levels of evapotranspiration; (c) uncertainty of irrigation water supplies, as runoff patterns change; (d) changed rainfall patterns, which will particularly impact rainfed areas; (e) increased frequency and intensity of extreme climate events (floods, droughts); and (f) saltwater intrusion, affecting coastal agriculture, forestry and biodiversity. 33 Legal and Institutional Framework The legal and institutional framework had gradually evolved in Sindh. The sector is still regulated by the Canal and Drainage Act of 1873 and Sindh Irrigation Act, 1879. However, there is no institutional architecture in Sindh that adequately caters to integrated water resources planning and management, with necessary institutions and instruments 34 . While institutional and governance reforms are critical, even more important is addressing the need for supporting instruments and incentives.
Wheat Procurement Subsidy
Wheat procurement by the government remains a major case of explicit subsidization of Pakistan's agriculture sector. Every year, the Sindh Food Department procures wheat from farmers at the support price 35 announced by the Government around the time of wheat planting. Quantities procured are stored in Government warehouses or in the open. Market transactions to procure wheat are funded through bank borrowing at the prevailing or negotiated interest rate. Source: Household Income-Expenditure Survey 2015-16 Dorosh and Salam (2008) find that only 20 percent households have a surplus of wheat production over home consumption, and 20 percent of farmers are net wheat buyers. In Sindh, 99.4 percent of the farmers are net-sellers of wheat while only 0.6 percent are net buyers in Sindh. 36 Top 20 percent quintile sell 75 percent of their wheat production while bottom 20 percent of wheat producers sell 29 percent of their production. Bottom 20 percent farmers share more than 50 percent of their wheat production with the landlords which reflect a strong Hari (farmers) and share-cropping system in Sindh. Quintiles based wheat sale is at Figure 7 . Thus, policies that support high producers' prices of wheat directly benefit only the small percentage of wheat farmers with wheat surpluses falling in the fourth and top quintiles and wheat millers. Wheat procured is released to 35 registered mills (on quota basis) at price below the procurement price or a fraction of procurement cost is added to procurement price for making flour (on quota basis) and other products for sale to the public. Large portion of the cost of incidentals including administration cost of the department is financed by the Government of Sindh through budgetary allocation. The support price for wheat has been consistently rising over time. It increased by 150 percent between 1993/94 to 2004/05 (from PKR 160 to 400 per 40 KGs) and by another 225 percent since then (from PKR 400 to 1300 KGs). In 2015 Rabi season, the wheat procurement price was fixed at PKR1300/40Kgs (US$351/metric ton at $-PKR parity rate prevalent at time), The high procurement price has resulted in (i) production of wheat in excess of domestic needs as annual average per capita consumption declined from 107 Kg in 2001/02 to 86 Kg in 2015/16 in urban areas (Table  5) ; (ii) annual procurement by the GoSindh of on average 1.4 million tons from the marketed surplus (Table 6) ; (iii) an import tariff of 60% on imported wheat to ensure that government is able to sell the wheat procured; (iv) urban consumers and the rural poor, who are net consumers of wheat, are paying significantly higher prices than they would in a liberalized wheat market; and (v) huge stocks in Sindh, well above requirements (1.8 million tons as of end November 2018). The procurement system has enormous costs to provincial exchequer. The direct cost of buying, bagging, storing and releasing wheat at a price lower than the procurement price are estimated at PKR10.6 billion per year in case of Sindh. A major portion of these costs consist of interest payments both on current borrowings and accumulated debt which is 62 percent of total incidentals in Sindh (see Table 7 ). Sindh has incurred a possible financial loss of PKR76.0 billion since 2005/2006 because of wheat procurement operation cost that increased from PKR0.4 billion in 2006/07 to PKR10.6 billion in 2017/18 annually. The average annual loss over the period FY2006-FY2010 is PKR3.6 billion while it has doubled over the period FY2011-FY2018 to PKR 7.2 billion (see Table 8 ). Financial loss for each year is calculated as the unit subsidy (domestic procurement price plus the cost of incidentals minus the release price) times the quantity of domestic procurement.
Figure 7. Quintiles Based Wheat Production and Sale in Sindh
The indirect costs include physical losses due to poor storage and high spoilage, pilferage, over production of wheat and a consequent under production of other high value commodities; and diversion of credit from the banking system. According to recent media reports, allegedly between 2 to 2.5 million bags were either missing from warehouses or misappropriated. 38 Following this widespread reporting, the Government of Sindh decided not to procure wheat during Rabi 2019. The situation worsens further when bank borrowings are not retired through the revenues generated from the sale of collateral stock of wheat. This has resulted in wheat debt of the GoSindh accumulated to PKR 150 billion which is owed to the State Bank of Pakistan.
Additionally, the Economic Committee of the Cabinet in June 2016 approved an export subsidy of US$120 per ton to dispose of excess stocks of wheat to be shared equally by the federal and provincial governments. Even with this subsidy, the provincial governments have been able to export only 4 million tons since January 2011. Sindh has exported 1.293 million ton since 2011/12 paying a total subsidy of US$62.4 million (PKR677 million). An equal amount has been paid by the federal government as subsidy. Likewise, the GoSindh paid subsidy on sugar export.
Provincial Taxes on Agriculture in Sindh
Agriculture land is taxed in three ways, i.e. (i) land-based tax, (ii) agriculture income tax, and (iii) water charges. 39 Both the land-based tax and the agricultural income tax apply only to cultivated land. In addition, there is "land revenue" which are fees levied by the competent authorities on any transaction involving land, especially those related to transfer of land ownership but also document fees, etc. Sindh has levied agricultural land tax at flat rate of PKR200 per acre for irrigated land, PKR100 per acre for unirrigated land, PKR700 per acre of irrigated orchards and PKR350 per acre of unirrigated orchards. 40 Typically, Land Tax is required to be assessed for the Kharif and Rabi separately under the law. However, the land tax is not assessed and charged from the owner for the land cultivated in Rabi if the same land was cultivated and taxed during Kharif. Collection of the land-based tax is a two-step process, i.e. (i) minimum advance tax, and (ii) final assessment of land-based tax payable. If the final assessment is lower than minimum advance tax (MAT), the later will be considered as the final payment. Agricultural income tax is levied only on land owners with more than 50 acres of irrigated land or more than 100 acres of unirrigated land. The tax is charged on income net of cost of production.
Categories for agricultural income tax are: (a) agriculture income net of costs upto PKR1,200,000 is exempt; (b) 5 percent of the income greater than PKR1,200,000; (c) PKR60,000 plus 10 percent of the amount exceeding PKR2,400,000; and (d) PKR300,000 plus 15 percent of the amount exceeding PKR4,800,000.
The revenue from Abiana (water charges) is quite low due to (i) extremely low rates last fixed in 2000/2001; (ii) the difference between water abiana assessment if based on "true" area sown, and actual assessments made by the provincial irrigation department/Area Water Boards; (iii) the gap between abiana as assessed by the irrigation department and abiana actually collectedin case of Sindh last year collection was 48 percent of abiana assessed.
The collection from agriculture land taxation is low as compared to its potential, 0.5 percent of total provincial receipts in 2018-19, declining from 1.5 percent of provincial receipts in 2009-10, or 0.16 percent of Sindh AgGDP. It is mainly because of exemptions extended to agricultural income upto PKR 1.2 million, low rate of land tax, and low water charges rate. Table 9 provides details of revenue collected from three sources. 
Fiscal Space for Agriculture and Irrigation: Key Recommendations
As discussed above, public investment in agriculture sector has declined substantially over the years in Sindh despite four-fold increase in resource availability since 2009/2010, post 18 th Constitutional Amendment and 7 th NFC Award (see Table 1 ). The nominal development spending on agriculture and irrigation increased at an ACGR of 14.5 percent during 2010/2011 to 2018/2019 as opposed to 31.3 percent during pre-7 th NFC Award (2000/2001 to 2009/2010) . Public investment in the farm sub-sector increased at an ACGR of 3.4 percent during FY2011-2019. Its share has declined from 7.3 percent in 2010/2011 to 2.4 percent of the total public sector investment in 2017/18. Finding fiscal space for allocating additional resources for agriculture in Sindh is quite despite their importance in relation to growth, poverty and welfare of the poorest households. The government has been borrowing from International Financial Institutions (IFIs) and other bilateral donors to finance some of the key initiatives in these two sectors. 41 Revenue collection from farm sector in Sindh ranges between 0.5 and 0.6 percent of provincial own revenue receipts or 0.16 percent of farm-subsector GDP while gross subsidies (federal and provincial) to farm sector are 9 percent of Sindh farm-GDP or 3 percent of AgGDP. The provincial subsidies provided to the farm-subsector are 3 percent of Sindh farm-GDP or 1 percent of Sindh AgGDP. Revenue collection from Agriculture Income Tax, Land Revenue, and Abiana (water charge) during 2018/2019 was PKR1,071 million (see Table 9 ) while the total expenditure on Agriculture and Irrigation was PKR62,109 million. Thus, revenue collection as percentage of total expenditure on these two sectors is 1.7 percent. Additional fiscal space can be created for agriculture and irrigation by rationalizing subsidies, both direct and implicit. considering the following measures:
Wheat Procurement:
(i) Reduce Wheat Procurement: Given the large-scale misappropriation of wheat from the Government warehouses and huge expense of public sector resources in procurement and its maintenance, the Government of Sindh may consider procuring wheat only for sustaining strategic reserve not exceeding 400,000 MT to meet the requirements of emergencies and disasters. It can reduce the financial cost from current level of PKR10.6 billion annually to PKR3.0 billion, saving around PKR7.6 billion as well as various indirect costs.
(ii) Enhance Storage Capacity: Sindh government should build new advanced silo storages on public-private partnership basis for maintaining the strategic reserve to mitigate unpredictable circumstances.
(iii) Private Sector Participation: The private sector needs to be incentivized to engage in wheat procurement market to lower the burden of subsidy provided by the government of Sindh. Food department could set a floor price to save farmer incentives and to get wheat production up to set targets.
(iv)
Enhancing farmer's capabilities: There is also a need to introduce programs to enhance farmers' capacity to diversify to high-value crops.
(v) Rationalizing Food Department: Reducing the quantity of wheat procurement quantity will also allow the Government to downsize the Food Department to one-third of its current size. The surplus staff can then be retrained and reoriented towards Sindh Food Authority. It will also encourage the private sector to build modern silos and storages. This will provide additional savings in the budget by bringing down the administrative cost from PKR1.5 billion to PKR0.5 billion.
(vi) Parity between AIT and Non-Agriculture Income Tax: Bringing tax rate on agriculture income at par with tax rates on non-agricultural income by amending the Agriculture Income Tax Ordinance 2000. This will increase tax burden on agriculture sector substantially for all slabs of taxable income but can increase agriculture income tax revenue at least 3-5 times of current level. It may also discourage hiding black money as agriculture income because of very low tax rates (see Table 10 ). (vii) Assessment of current status of irrigation system: It is important that the Sind Government may assess the current status of irrigation infrastructure through independent third party or get the 2013 study updated to assess the current M&R and O&M requirements for better policy options.
(viii) Increase in Abiana: The cost of irrigation infrastructure and maintenance is picked up by tax payers as Abiana coers only 7 percent of annual maintenance and repair cost. Deferred maintenance adversely affect performance. The Government of Sindh may consider rationalizing Abiana gradually over the next five to seven years such that it can cover full annual maintenance and repair cost; and in second phase, recover full operation and maintenance cost. The later will need rationalizing manpower of Sindh Irrigation Department. The Government may also consider outsourcing M&R to private sector on pilot basis. It is expected to save PKR4.0-4.5 billion.
(ix) Increase Irrigation System Efficiency: Regular and effective Maintenance and Repair of irrigation infrastructure will help in controlling the water losses through leakages, theft, and pumping as the service improves. It will add to the savings accruing because of reforms.
(x)
Increasing Water Use Efficiency: Improving water use efficiency is also a key to preserve water resources. High Efficiency Irrigation Systems (HEIS) are important water conservation tools and should be further stimulated in Sindh. Current Sindh-Irrigated Agriculture Productivity Enhancement Project needs to be pushed to expand it to throughout Sindh.
(xi) Introduction of Solar-Drip Irrigation Systems for production of Vegetables: Solar based drip irrigation system should be introduced for high value crops (Vegetables and other horticulture crops)
Effective Targeting of Subsidies:
(xii) Sugar Export Subsidy: Sugar export is a private business transaction and not public good. The Government, therefore, allows the private sector to reduce the cost of their production or bear the export cost themselves, else it would imply financing private sector inefficiencies. It will save around PKR2.5-3.5 billion.
(xiii) Targeting Small Farmers: There is a strong need to monitor the small farmers especially less than 3-5 acres holdings as most of their income comes from non-agriculture sources.
There is need to encourage and support those farmers to be more productive in sector where their most income comes from. Reduction of subsidies up to optimal level could generate funds to support such farmers.
(xiv) Reducing Cost of Production: The cost of production can be reduced through targeted subsidies and controlling input prices by regulating markets. By reducing labor inefficiency, cost of production can be reduced and thus profitability enhanced.
(xv) Diversion of Subsidies: At times, agriculture subsidies are allocated for short-term packages and schemes for the public food support programs, a Ramazan package and a green tractor scheme. There is need to invest in sustainable programs instead of short-term packages. There is need to shift such agricultural subsidies to keep food prices in affordable horizon by increasing agricultural productivity. Alternatively, investing in nutrition could also result in high returns by developing healthy and more productive nation.
Conclusion:
To conclude, it is expected that the above measures may provide the provincial government an estimated fiscal space of around PKR16-19 billion (Table 11) . Fiscal space so created from within existing resources can be considered for additional investment in agriculture, water, livestock and fisheries sub-sectors for:
(i) Targeted Subsidies: Subsidies may be targeted to small farmers owning land less than 5 hectares for agricultural inputs.
(ii) Agriculture Innovation System: Agriculture Innovation System including enhanced allocation for Research and Development may be designed in Sindh and implemented. There is a need to develop high value crops seed and salinity tolerant seed suitable to local soil and condition as well as quality improvement of seeds for other crops.
(iii) Incentivizing HVA and CRA: It is important to incentivize farmers to shift to high value, for which there is huge potential, with development of supporting logistics and marketing and climate resilient agriculture in Sindh.
(iv) Encouraging Contract Farming: There is need to encourage contract farming along with legal back-up to minimize risk at famer's end. For this purpose, Education of the farmers about contract farming, supportive marketing structure and facilitating contract farming firms can play a vital role to increase contract farming practice.
(v) Developing Agriculture Service Hubs: Government may allocate resources to establish agriculture service hubs or farm service centres which can cater for all needs of the small farmers, such as, provision of modern agriculture machinery (Laser, Land Leveller, combine harvesters, planters etc.) at Tehsil level to increase agricultural productivity in the province.
(iv) Supporting Livestock: Measures may be taken to promote high quality breed and tracing and tracking programs for livestock in the province.
(vi)
Focusing on Preventive Side: The Government may shift resources from curative to preventive for livestock and encourage the private sector to assume full responsibilities of curative side.
(vii) Agriculture Insurance: The Government may also consider introducing agriculture and livestock insurance to enhance resilience of farmers against natural disaster.
(viii) Exploiting Fisheries Potential: Sindh is rich in land and marine fisheries. The Government may take measures including enforcing European standards to exploit full potential of fisheries.
(ix) Improving Markets: The Government needs to invest in modernizing agricultural produce and livestock markets and take necessary measures to operationalize Sindh Agriculture Produce Marketing Act, 2010.
(x)
Governance Improvement: There is a need to improve governance of water, agriculture, livestock, and fisheries sub-sectors. It includes sharpening the existing legal regime and providing support mechanism for its effective enforcement. 
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